The hypothesis I wish to examine is:
Because the cells in synovial fluid of diseased joints represent a tissue infiltrate that both reflects and contributes to the internal microenvironment of the joint, changes in the type and number of synovial fluid cells can be used to distinguish between joint diseases and investigate their pathogenesis. Synovial joints are generally considered to consist of a number of discrete elements (capsule, cartilaginous articular surfaces, synovial fluid, and synovium'); and synovial fluid is regarded as a body fluid lying within a tissue space bounded by synovium. Because this arrangement is reminiscent of the major body cavities, synovium and synovial fluid are often discussed in similar terms to those used for the lining and contents of other body cavities. By analogy synovial fluid and the changes that it undergoes in disease are often likened to those seen in other body fluids; for instance, by the use of the term joint effusion. This almost subconscious view of the synovial joint has important implications for the way in which joints and joint diseases are perceived and, in particular, how changes in the amount and composition of synovial fluid are evaluated.
The synovial joint is so commonly regarded as containing a body cavity that it is perhaps surprising to discover that if its anatomy is studied in detail its structure is not in any way comparable with that of the major body cavities. The fundamental biological difference between the 'joint space' and the body cavities lies in the nature of the Although the surface synoviocyte layer often appears as a discrete boundary zone between the liquid synovial fluid and the more solid synovium, electron microscopy shows that synoviocytes are structurally dissimilar to the mesothelial cells of pericardium, peritoneum, or pleura, and morphological4 and epitope expression studies' have shown that in lineage and function synoviocytes and mesothelial cells are quite distinct. Although the synoviocytes that aggregate on the synovial side of the interface between 'solid' synovium and 'liquid' synovial fluid are surrounded by basement membranelike material, this is not a true basal lamina as it lacks the ordered trilaminar arrangement typical of this structure.6 7 Indeed, synoviocytes are not natural lining cells but are rather a mixture of bone marrow derived cells of the monocyte-macrophage lineage and locally derived secretory cells.8 Because in normal joints both the cell layer and the basement membrane-like material are incomplete,9 in places synovial fluid is in direct continuity with the extracellular fluid of the synovium.10 Thus there is not the cell layer and complex basal lamina characteristic of the lining of other body cavities that directly controls the exchange of fluid, ions, and macromolecules between conventional lining tissues and the adjacent tissue space. As a result the synovial intima is a relatively ineffectual barrier to the passage of fluid, macromolecules, and cells. 8 The morphological relation between the apparently discrete elements within the joint is, as is indicated above, quite unlike the structure of any conventional body cavity. As might be predicted the synthesis of synovial fluid is also very different from the production of body cavity fluids. Unlike in synovial fluid are similar in the various clinically defined inflammatory arthropathies; an observation that could be construed as evidence of a single cause for all the inflammatory arthropathies. Superficially this observation is true, but when detailed studies of synovial fluid are undertaken a minority of fluids differ markedly in their cell content from the most commonly encountered pattern and even in the majority subtle differences in the cellular composition of the synovial fluid are usual. This apparently unpredictable behaviour of synovial fluid cells has confounded past attempts to use cytology diagnostically. Perhaps perversely, however, it is the very diversity of cellular infiltrates into synovial fluid that has turned out to be its most important characteristic. Although it might be expected that two similar initiators of inflammation might induce two similar responses, unless the stimuli are identical our understanding of the complex interactions occurring within inflamed tissues would dictate that the cellular responses would not be exactly the same. Therefore if there are differences, no matter how small, in the factors initiating the various inflammatory arthropathies there will be differences in the inflammatory response, though it may be necessary to examine the inflammatory response very carefully to detect the subtle differences present.
The relation between the inflammatory cell population in the fluid and the stimulus can also be expressed the other way round. Thus the more divergent the cell populations in samples of synovial fluid the more fundamental the differences between the inflammatory stimuli.
Inflammation, as it is generally perceived, is a term that describes a group of responses by an organism to unwelcome and often potentially harmful stimuli. At the tissue level the distinction between these types of response and other changes consequent upon harmful stimuli, such as trauma, that do not stimulate a classical inflammatory reaction can be difficult to define. All the available evidence would point towards these other responses also being complex interactions between cells and their environment but ones which do not necessarily involve recruitment of classical inflammatory cells. Such events are seen in the 'non-inflammatory' arthropathies. Although the cell-cell and cellmatrix interactions in these responses are much less well studied, there is no reason to believe that the same broad principles that control the relation between initial insult, tissue composition, and cellular response will not also apply in these disorders.
It therefore follows that in both inflammatory and non-inflammatory joint diseases the cellular composition of synovial fluid is dictated by the balance between the complex intra-articular Many of these are present in low concentrations, but it is they that show the greatest disease variation. As techniques for probing cells become more sophisticated,25 such as immunohistochemistry for identifying cell or function specific epitopes on cell membranes and in situ hybridisation for demonstrating mRNA to specific functional proteins, the true diversity of the synovial fluid cells is being uncovered. It is even possible to dissect the complex cell surface saccharides that represent the informational molecules pivotal to cellular interactions by the combined use of lectin histochemistry and specific saccharidases. Thus the cytological preparation is changing from being simply a medium for the morphological study of synovial fluid cells (although recent studies have shown that this is still a fertile area of investigation24 26 27) to one in which fundamental disease mechanisms can be explored. As such it offers an as yet underexploited resource for studying the processes of joint disease.
In theory it should be possible to exploit the relation between synovial fluid cellular reactions and the initiating stimulus as a diagnostic test. arthritis, and the arthritis associated with in-flammatory bowel disease are so similar and characteristic that it is highly probable that the disease processes within these disorders are almost identical.28
In summary, the essence of this hypothesis is that synovial fluid is a unique connective tissue. It is in direct functional contact with arguably all the most important structures within the diarthrodial joint. In all types of insult changes occur in the quantity and type of cells within the tissue, which reflect the nature of the insult. Closer investigation of the cellular changes within synovial fluid will allow a clearer understanding of the pathogenetic mechanisms operating within diseased joints. Recognition of patterns of disturbance within the cell populations of the joint gives important diagnostic and prognostic information that can be obtained in no other way and will lead to a reclassification of arthritis on the basis of pathogenetic mechanisms rather than present day clinical criteria.
